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U. S. ARMY CEflm'CAL OOHPS
FORT DETRICK, FREDERICK, MARYIAND

Bactericidal powers in the serum of healthy and diseased persons.

by E. G. Dresel and W. Keller.

Zeitschrift fuer Hygiene, 97: 151-161 (1922-1923).

In the course of studies of non-specific stimulant therapy by way of
experimental increase in hemil anthracocides, Dresel and Freund (1)
demonstrated that normally non-anthracocidal human serum may develop anti-
anthracic powers without t~he involvement of an immunes PrucesB in the usual

eenee. It was found that an increaste in anthracocidal aubstances may be
triggered in rabbit blood by non-specific stimulant therapy &s well as by
pathological conditions or by pregnancy.

it was decided, thnrefore, to examine the bactericidal properties of
human serum in connection with pathological conditions, during menstruation
and in the newborn. As a sequence to the previous report, primary con-
sideration wu given to the reaction to anthrax bacilli; in addition, b-th
anthrax and typhus bacilli were used in a number of serum tests, because
Drxtsel and Fraeud had concluded that the effective substances in humane may
oxiginate in cells other than the blood platelets, i. e. platelets must not
necessarily be involved exclusively.

Test procedure.

230 aera of healthy and diseased persons were examined as follows:
Each serum, never more than 48 hours old, was distributed on 4 sedimenta-
tion tubes in amounts of 0.5 cc each. A broth dilution of 1:1,000 was

prepae~. +-,..u'c oiuL-uj5a. wa--cakzauj, aitthrarx bac~iiium [ira
culture, and one drop thereof was added to every sedimentation tube from
a pipette of equal calibration. The first tube was imediately poured
into an agar plate. the second after 1 hour of incubation at 37 0 C, the
thirdc after 4 hous, the fourth after 6 hours. Four sedimentation tubes
per test furnished the control; they oontained 0.5 cc broth and 1 drop of
the anthrax dilution and were converted to agar plates after 1, 4 and 6
hours in the incubator.

The colonies were counted after 24 hours in the incubator. Incuba-
tion for 48 hours failed to produce a noteworthy increase in colonies,
causing u3 to terminate the tests after 24 hours in evory case.
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The anthrax strain utilized, an old collection strain of the
hygienic institute, was marked irom the start by a low tendency to
sporulation; furthermore, the anthrex threads were easily disteminated
throughout the broth culture by agitation. When the strain failed to
show characterlstic growth on agar control plates after 1j yars of use
and alrost daily transfor, i.e. the colonies lacked the delicate marginal
entanglements, a number of sera were tested with 4 additional, different

anthrax strains. Of these, 2 rltrains had been grown from material ob-
tained from diseased persons !a 1912 and 1914, 2 originated with Siberian
h.rsohair aid I;.dian goat's hdir. When all 5 strains were affected u'li-
formly by the ser' the last 100 sera were treated with strain III from
Siberian horsehair. It also shows a slight lag in aporulat.on anl is
pathogenic for mice. The original strairl i has complcXely ict its ability
to form spores and did not regain it oven after a mouse paseave. It killed
a white mouse inoculated at the root of the tail with 1 loopful of an agar
culture after 60 hours, and did so even after being excluded from the in-
vestigation owing to its uncharacteristic growth (*).

It should aloo be mentioned that the preparation of broth and agar
used in the tests were made with horse meat and that the hydrogen ion
concentration was tested with the comparato. according to Michaelie, in
order to secure identical growth conditions. The anthra.x strains provod

quite sen:sti-v to fluctuations in pH.

(*) In his paper, r'n the influence of intravenous instillation of
protein substances on ••s bactericides of normal serum, 0. Pfeiler (2)
concludes that his obsoirvations of the effect of caseosane on the an-
thracocidal power of ralbit serum disagrees idth the findings reportud by
Dresel and Freund. The fcllowing nst be noted in this connection:
1. Our reports do not apply to rabbit serum, which invariably possesses
strong anthracocidal powers, but to the increase in anthracocides in the
plasma and in the fresh blood extract of rabbits following caseosane in-
jecti(,i and other non-specific stimuli. For this reason alone the results
do not permit comparison. Secondly, the tast procedure used by 0. Pfeiler
seems questionable to us. His germ seeding figures fluctuate between
5,O0 and 120,000 germs par cc of senne, wihreas we never exceeded 2,003 •

geoms per cc, or 4,000 pe- cc of serum in the case of anthrax bar- lli.
Experience teaches that the results of bactericidal tests are closely
related to the quantity sowed,, since quantitative relations are involved.
Moreover, we consider the technique of plate pouring used by us, involving
as it does the counting of gc 1, superior in such investigations to the
Btred|zing method used by Pfel, ý,,. The fact that anthrax strain "Heidelberg",when used by Pheiler, was apathogenic for mice, can probably be explained

only by the difference in the nutrients used in cultivation. Dresel and
Freund.
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in order to avoid over-burdening this publication with data,
* referennA is madc to Dresel and Freund's paper, showing detailed data on

p. 327 ff., both negative arid positive. Considering the lar~a number of
* tested sera, only the germ coi-nt of the inuwedii~te bruth control and,

secondly, the lowest germ noiunt produced by anthracocidal substancca, will
be listed here. The symbol 1,000/10 therefore means that the inmmdiate
germ count of the broth cultuire was 1,000), while the germ wuunt in the

serum tubes stink to 0, either immedia~tely or after 1, 4 or 6 hours. In
all caoes where a cornp1#te destruiction of all germs did niot occur, theI
second figure representu, the lowest germ count of the serum agar plates.
This lowest ccrunt was found already after 1 or 4 hours i.n the majority of
tests, not. rarely after 6 hours. In thess rt'aqei rL iniform decrease0 Waa

invariably noted. Mi~eni the bactericidal powers of the serum Were Ox-
hausteci after 1 or 4 hours without killing all garrms, the exardirationI

* after 4 or 6 hours naLurally yielded a renewed Increase, although this
increase regul~arly was left far behind the increase in bact-erial growth
in t~hn uuntrols. The toots with normal serum never gave evidence of such
action of weaker anthracocides.

Tests with the serum of healthy- persons.

In examinations of serum from men. consid~eration had to be given to
possible after-effects of wartime typhus and cholera immun-izations,
although this was tuilikely after the transpired interval. The sera of 12
clinically healthy men without recent histories of illneas were ex~aminod.
Seven of theue had assuredly been inoculated against typhue and cholera
d-aring the w~ar . one had not been immunIzied, the rest could give no reliable
information. The sera of these 12 men oontaimed no traces or only scant
traces of anthraoocid~al sub!3tances. The sera of 5 youthful women were
simtilarly constitutea, Since Drosel and Freund had rnrted an increase in
anthracocidal powers i-n the plama of rabbits aftor bleeding, and since in
the meantime anthracocidal elements had bcenr demonstrated in t~he serum of
women during the menses, carc Imd to be taken that serum samples of women,
in order to be claoesd cis noi-aul, -ere not incumbered with histories of
~iwii~uization against typhus and cholera, or had been procured durinig

short of impending menstruation. All 5 had no or very slight anthraco-

Uidal powers in the blood.

Result: Clinically healthy men and women, the 'Latter %ithin the *
menestrual -intei-val, have no or few traces of anthracocidal elements in the
blood. Immutnization against typhus and cholera of 3 years standing has

no effect on the formation of anti-anthracic powers.
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Serum of newborn.

Since we had demon3trated in the previoua report that pregnancy in
the last weeks evokes strorn. anthracfo Wdes in the serum of healthy women,
it seemed promising to exan.,.ne the serum of newborn for anti-bacterial
powers. The serum samples were furnished by the obstetric clinic; the
blood samples were obtained there from the umb'ilcal vain during stricture
of the umbilical cord. 22 sera were tested againrlt anthrax, 16 of th-se
also against typhus bacilli.

The bactericidal offect against anthrax was: 600/0 - 600/0 - 600/0 -
580/0 - 580/10 - 580/52 - 580/0 - 580/0 - 350/17 - 350/0 - 350/85 - 350/32 -
350/70 - 350/53 260/0 - 152/0 - 152/6 - 152/1 - 190/0 - 350/18 - 350/81 -

350/0.

The bactericidal effect against typhus was: 3,000/0 - 3,000/0 -
3,0(X0/25 - 3,000/0 - 2,500/0 - 2,500/0 - 2,500/11 - 3,000/0 - 3,000/50 -

3,000/0; in 6 additional cases a very marked decrca_=e was noted rf+.nr the
sowing oft 3,000 germs.

Result: The serum of newborn contains large amounts of bactericidal

substances against anthrax and typhus bacillf..

Serum during menstruation.

1J+ sera of clinically healthy, youthful female persons were tested,
5 of these on th firs' day of menstruation, 5 on the second, 1 on the
fourth and 3 on the seventh day of menstruation.

The bactericidal effect against anthrax bacilli was: lst day:
500/265 - 500/12 - 500/125 - 960/36 - 350/8; 2d day: 520/16 - 400/0 -

400/260 - 500/175 - 800/155; 4th day: 9 7th day: I ,- 960/120 -

630/45.

The Sera of 2 women were teoted again 3 days prior to the menses and
now did not contain anti-anthracic substances. The results of these two
cases during the nenses are underlined.

Result: During menstruation, the serum of clinically healthy women
contains large amounts of anti-anth-ac'1 pnwers, which baIve disappeared
in the interval shortly befere monstruation.

Sera of clinically ill persons.

31 cases of different febrile, acute infectious diseases were
examined. Four cases of pneumonia gave: 630/0 - 320/0 - 1,200/0 -

950/170 (10 days after defervescence only 1,200/560); 1 interiobular
exudate: 600/0; 2 cases of grippe: 500/0 - 750/0; in addition, 3 sera
of patients were tested who had recovered from a severe case of grippe.
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Nr. 1 gave 960/0 4 weeks after recovery; Nr. 2 750/11 6 weeks after re-
covery; Nr. 3, 960/500 4 year after recovery; 1 case of sepsis: 630/0;
four patiaits with an unexplained ward opidemic who had been admitted with
another minor ailment and suddenly fell ill for a few days with fever up
to 39.trk: 620/0 - 340/0 - 349/0 - 75o/4; 2 cases of sc.rlet frver: 500U/60 -

1,200/0. A tUlrd case of scarlet fever had 860/80 during desquamation,
after defervescence. One case of pyogenic dermatoasi: 860/13. Polyarthritis
rheumatica: 1; 470/0. Erythenia exsud. after Joint rheumatism: 1; 260/0;
aru~hritis gonorrhoica: 2; 8V0/0 - 1,200/0; the same 1Qient after defertres-
censt. 1,200/0. In addition, ow• case without fever: 340/80. Parametritic:
1; 740/0. Cystitis and pyelitis: 7; 470/0 - 8W0/30 - 960/15 - 960/3 -

340/0 - 1.000/O and one patient whoze senim was tesated threo tUmao in
intervals of 8 dayy e-nvý 6 z _30/O; 740/0; '4/0O. Inflamtatory
prococucs following abortun: 2; 800/0 - 314/0. (These 2 canes and the

following are not tuecqaivocal, since pregancy could be a factor). The
first case involves an indiced abortion in the third month, the second, an
abortion wit~h placental polypus in the 5th month. The next case, a febrile
bi-onchitis, was in the 6Ui month of gestation: 1,200/15. A pleuritis
exsudativa of unknown etiology: 1,200/0.

Result: 40 sera from acute febrile diseases revealed very strong

anti-awithracic substances.

Sera of tubercular persons.

Three t'ibercular cases diagnosed clinically and by X-rays, but
without elevated temperatures and without tubercle bacilli in the sputum,
involving cirrhotic apical and upper-lobar processes, gave the following
serum test results: 269/10 - 800/600 and 860/880. The first ca* showed
a poor general state of health with low hemoglobin and secordiary anemic
symptoms, which probably explain the presence of anthracoeidal substances.

Result: In connection with old, non-febrile, cirrhotic tubei.cular
processes of the lung, anthe'aw.uiddl powers may be absent or present in

small omounts only.

In seven caas of tubercalosis With vary low, ueiily ekiily-morning
temperature elevations of a few 1/10 degrees above 37 0 C with jositivo
X-ray diagnosis, of which 2 had negative and 5 positive spata, the smrum
test indicated: 600/400 - 340/160 - 1,000/220 - 800/250 - 1,200/770
800/4 - 500/1. Five of these sevcxn persons were women from which blood

was withdrawn during the menstrual interval. The last two cases with the
huge divergence are not quite clear. The next to last patient had blood
in the sLool, but the question of intestinal TB or a fresh ulcus ventricull
could not be decided. The last patient had had a hemoptysis 4 weeks prior
to withdrawal of blood.

Result: Open and arrested pulmonary tuberculosis with slight eleva-
tions in temperature. may evoke a considerable increase in anthracocidal
properties of the serum
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In 11 casei of t, uber(mlosis, the majority higly ftebrile, •t•li
positive bacillary fiuidings in all cases, Ute serum test resulted in:
1,200/0 - 1,200/6 - 260/0 -. , "/0 - 340/0 - 1,200/0 - 1,200/1i4 - ./O

560/0 - 500/0 - 1,200/0. These included 4 women iioae blood was drawn
during the menstrual interval.

Three of these patients died withiin one week after the withdrawal of
blood, tbrIe within 1i i-renth. All 11 cases were aff1icted wthb severe

bipri t,,herrt-losi§. Four of the -fiýe still alive had only pulmo-

nary Invciver.unt, one had peritonitis exnudattva tubercuilosa as a
complicatin,. Section of the deceased revealed pulmonary and laryngeal
TB in one case, one case of pulmor-ir and intestinal TB, one ca-ie of
pulmonary TB and genera' sopsmi, orni case of -,,-I mrnary. general glandular
and genital TB, one case of pulmonary and peritoneal TB and one case o.
pulmonary and miliary TB.

Result: 11-w eruim of persons wiLh dL!semitated tuborculosis ai~d high
Leve rcontaitie oopious anthracocidal poWi-ers. No conclustons may be drawri
a5 yet corncerning the relation between the anthracocidal prpertles of i.he

serum and the extent or form of the disease.

Sera of syphilitic pei80on1.

The serum test of 7 cases of syphilis without fever and without pre-
ceding anti-syphilitic treatment yieldea: 190/0 - 630/140 - 1,100/650 -

620/0 - 340/0 - 560/0 - 620/60. All 7 cases had positive Waeuermwui
reactions. Involved were 1 encephalitis luotica, 1 lues larvav*, 1 lues
hereditaria, 1 syphilitic glandular disease, I recent infection and 2
patients kith heart disease without previous treatment. Five treated
cases, 3 of them with mercurial and 2 with oalv~rilan therapy, pirtly
dating back several years, yieldul serum test r-esults of: 600/0 - 620/9 -

340/0 - 1,600/600 - 620/120. The Wassermann reaction was positive in all
cases. Tw cases of tabee dornslis with. p.sitive 01 oI.. .. . LA
first had received combined treatment in 1914 and in 1921, ýhile the second
had been ill ardw untreated for 1i years, gave 2,000/12 - 1,000/5ý

Two cases are particularly noteworthy; one that showed 1,100/650
without treatment and killed all 620 anthrax germs 2 hours after a
salvarsan injection following completed mercurial therapy.

Another aaee of angina luica was tested 3 times. The WAssermann
reaction was questionable. The first serum test yielded 340/0, the second
after 10 days 860/5, the third after 14 additional days 800/300.
0,3 Neosalvarsan was injected botween the escornd and third withdrawals of
blood, 6 days prior to the last venipuncture.

Result: In syphilis, both untreated wnd treated, very large amounts
of anthracacidal elemrent, are fowid Jn thiti serum, apparently subj ect to
fluctuation vien subjected to treatment.

6



Anemic 3.

Ierum tests of 2 patients with anaijna perniciosa gavn: 1, W0/0 -
1,LKoo/o-; in a (-.so of ]euk.ýbi. 964()/U-; ill ACo)Of pseUddQ~ekk-taia 260/0.
In 7 secondary anamiae LuquenUdi tW lilcus vontriculi: 1,0tW/U - t•0x/;2U -
(,60/240 - 750/2 - 751/1 - 630/0 - 3!4/0; in one following an ulcus duodeili
320/0. Il 4 cjt-,s of ct-reinomitous cachfxia the results were 314A./U
620/0 - 35),/0 -350/15. Thu it,-aum of a casn of pelvic tumdmr gave 3'0/75;
-1 a Case of sarcoma of the thidl, 350/7. A cabse of rnorus .±nti *howcd

260/70.

hRe uIt: 'trong anthraccidde 4re fould in ancmi.as and secondaIry
eanemias.

[Imnmajtiu diseases.

In 3 cases ci joint rheumatism with salicylic tlherapy the serum test
revealed 2,000/0 - 630/. - 630/1, in 2 cases without therapy: 190/0 - 34/C/0.

Result: 3tronti anLLracouden alr. found in rhuu-atic inflam-tions of
the joints wither witbut salitllu Lherapy.

Hepati c diseases.

Sovaiease3 of hepatic disase were tested with Uie follvwin6 results:
Ci'rhosis hopatis: 1; 460/1: icterus with dystrophia adiposo-genlitalis: 1;
340/7; cholangitis: 1; 560/0; cholecystitis: 1; 314/2; cholelithia.dis: 3;
340/0 - 560/10 --25/65.

Result: anthracocidal substances appear in the serum in nepatic
diseases.

Chronic renal afflictions.

Three sera of chironic nephritides gave: 1,000/0 - 1,600/700 - 960/30X.-
A case of uremia ,•n tested 4 tir•s. Thu £imat test gaye 80I/26, 5 days
later 900/23, after 5 additional days 1,100/1,060, 3 days later 960/0. The
reason for the nearly negative reoult of the 3rd sample is not clear.
Perhaps the two large withdrawals of blood preceding were responsible, but
this would not explain the appearance of strong anthraoocides 3 days later.

Result: Anthraorcides are present in chxrunic renal affections.

Chronic cardiac and vascular diseases.

The examination of the sem.m in a case of mitral insufficiency with
stenosis yielded 40()/75; a case of compensated vitiui cordiu in connaction
with a pulmonary gunshot wound, 1,000/28; a case of hypertonia with athero-
sclerosis, 1,000/1; a pericardiac abuwrmallty withsubfebrile ttNntra'ures, r

7
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960/226; in two c~liseý ul' atheruscleronins with iieg;ti.Wye Was~writinn 190/C'-
2,UoVL/7I; ill a q-.'4ie Of apop1ý-~i-.~ W1 t~h mitral. - tenutiL. :rrxl n,"ati-ve

Warm.-Ai )/?00 in a iaso! of dlý aca angoivrict'roti "s, 7/40/45; ilt a
cdeo sveru minuee of nicotine and nlcotine poinuning, 340/283.

fi{esu t: Copit- u1, aiQiraco, ida Iii~bot.ances a.ppjr -irk cirori c cardisac
and vasoula.-i:ii~

Chr¶.nici dircoanea.

rw~ esirlm i_,-A in 4 tLft of bm-i mnrhit-in pi-chic-d 6/3;a
case of Chr11onic dvytvntery- with rt-!t.il growth.s, 10/;in 811Uier,

630/212; 171 a 4-4S- Of' eX *-1td JaidLglgo ;.rIftcr nwe.--exprtic'n, Ui,/U ill a
C4Awi of t.cr1flRverP ilyelit-L L fto!r pan~aritium, 53J/3; in 8pondy~kiti~j Lruu-

ru~ica 1,(Y~Hc'in tw. .'araver-tebral obece~ses. 62.0/20 - 560/15; in
ep'ididjndt~s gozrorrh. 750/336.

Re!; 1t : Ai1Uhr3'CoJCLdeS ill CLplUU0wi amowits apr*ýqr in vihroniv. infiataa-I

Constitutional. diseasels.

ZOr'jru te-sts i11n :- ýAqe of flialwtes miellitus wit-l h umjnIC livur.Mqt and
gingi vi.L. Yitelded 4'10/0; in a case olf dystiophia adiviwguonitalis, 740/0;
a car-e of thyrceoidi~rm, 1,000/'140; a case of crn~tibLttional eczemra with
eonit~oph-ilia, 5W3;?0; in JacIQwOr's epilepsy, 1,00W/2260.

JRoniit: )Yxie:.ýte ti, large awuxrtj of anti-arithracic e1.emetts are
deaoastrable in theaerum in differtst constitutional dineases.

Various diseaseq.

Acase of .hrunic cephalsea re-valed '20/0 caefonnc

mI'aria wý.th plaucytoosl andi dilattvtio cordis-. 1.000/690.: chronic ischias
unrijr chiaie, twiwi&p, 880/155; a.caue of gautrop~i~sB, 1,000/21i. In
addition, tliere were three neurastht~nics, tho first had a shock- re~action
imith olightly elkvated tmripprat~ures, the Waksoermann yeas neg~.tivi: 630/80;
the secorna was an I-modorato owioker and suffered from chronic angina:
560/ .1; the third failed to yield a diagnosis, his Btorruach had been evacu-
atdod the day before., l,"0/660.

'In addition, the sera of three clinicailly healthy pursons revealed
Pt~roig antvacucddal properties: A phyaician with a fsmoral amputation
with extens~ive muscular destruction at the stump sufferouli ia the fall.
7.10/5.- a waL, ýdio had suffered a sever, wa.'time 6uxishot wounld in his lung
and had t-.ow- subjected to ail abLLwUndnl andi appundicular operation a year
ago; 2,(XkV/4; a fe~ale physician (in her menstrual inter'val) who had
uxxiergui.e several major veinipuiictur'es for mrienti fic resan yr a,--:
960/175.



IDisapow-aranco of drithrarc.ci dc93.

heanUlhraco ~cid- It idcUicd by n_- 1071(1~ of nt' r Te ruh P-1 a(, t.n )r
Chronic irifecti on wit-h or wi thout ý'rvcr, or 1ielorrIba.04.. or pep'r;-1riry , or
dtigvni!rij LI W antid I3c2ri yinr pry)co!,.ss, reems to di,%appear altuer a'uatt-aw'i.t
-)f tile utimuluzi.

A~nlli 1-IM'IntinL febril~t l iynt Wit fi t".v in ex.cevuo of' V1 0 I It
all. kj tit-, wtfitrax. bL,ýilli introduced into Uie seruvi atI tile he-ight" of the
feyer, ýiiile 260 of 1,200 germs reraai red viable 14 dayii after Ldeforvee-teenee.
In a cast) of pneurncnia M-APt fa~iled Lo kill. Fl10 of 9"C) 're -t-mt A t-hn -ý of

Loe 0'C6 of .1.2ot)~-~m rrwmci nonw ibi ~Ittr teab~c~i ffvr

On tha Other "[Id, alk Ixccqficivfn ot~aiun dut: to an o~IT-1hA f~l
morbid Iwore-is-3 ini Lhtn hady or therapt.uL-c vffom1.:3, does riot fificx Lu
prt-ducre the ýxpectud anthracocide.

The ser¶'r in a case of p~rtLcidov.s a~i;.-, wit'.?,~~,r! red and MUXJ
whiteo colls which hvid l"wen Li ' fir I mo.i V -t.h e l-ctrct.jtrroi aul, In
thle. lLIt, tWO W~e!ýo 'Lctfuoi vH.dpiinct~i re, daily vif'h 3 X (1.05 argaace-Hnte

The serum of a fiemaitl patient ýdthi chronic puitMnoiary tuberculobis,
cholecyst! Uý. and diole]ithiasis, W~iose bi:.od sample wr~ wi uhdrawri during
the pe~riod, killed onily iOU of &'3 anithrax perms introd-iced.

The cerum of a caao of ::evere ure-mia with retii, ties did nuL contair
anthracocidail substzuictts

In the case of a femal-c patient with congenital sypldlbiý andi chronic
arthri-tis with b~ilicyli~c therapy in the 9th ino~nt!ho of gertation, 900 otf
1,200 anthrax germa inxm-r-jctd into thn e niam -urvived.

Tihe scrum or a case oi* ant-ixa luic,% gave the follo~dng remilt. The
serum of the untreated pati !nt k~illed 310) arithra-x 1- i 111j Týirn..'

5of 3160 antharax geuxwe ourvived, after 14 addLtianal days (6 days after a
salvareui injection of 0.3) 3W0 of 8160 bacilli remained viable.

Th- gerum of a womnan with severe diabetes mellituo (4.3% sacch.
acetone an~d acetic acid $$), withdrawn on the second day of her manses,
shcwed no withracocides.

Action of the serum
against anthrax. arxi typhus bacilli

Next, thoe question wai W bi- Lu clarified whictiawr the barto'ric-Idall
elements in the seru* o f healthy and sick, persona are ci!.Yble of kill~ing
other bauctria besides anthrax germs.



Fifty sera were tasted simultuneously for bactericides against
anthrax and typhus bacilli. Included -.tre t~he sera of 5 ex-soldiers who
had received repeated inoculations of typhus vaccine and those of 8 non-
immunized men; 21 sera cane from womon, 9 from those past or short of
menstruation, and 12 from women in the first or uccond day of the menses.
Seven of those 12 sera came from clinically healthy women. The remaiing
27 persons were non-ambulatory patients with clinieal diagiosos. all sera
revealed strong bactericidal properties against anthrax. Nineteen killed
the bacilli completely. Thirty-two sera killed the typhus bacilli,
fluctuating in count between 1,600 and 6,000; two showed a vory marked
decrease in the number of typhus bacilli introduced.

Serum from the umbilical vein of 16 newbori was tested agairnst anthrax
and typhu3 bhi-Alli. As In the case o-. anthrax bacilli, the 3,000 typhus
bacilli were complc'teil inactivated in 7 cases; in three cases 11, 25 and
50 typhus genas survived; six cases indicated a very strong decrease in
the number of typhus bacilli.

One ij tempted to relate t/his reault to other facts discovered so Car
in Cui-,•cLionith the non-soecifie sUtu'jntl effect in the .. ... ( fluids
by iaans of biological, phy.ical and chemical test methods. We deem it
necessury, however, tocollect additional evidtsnce before hypotheses based
on eoxisting rebults are postulated.

No anthracocidines are found in ttie serum of clirically healthy men
and wowsi, in their menstrtal interval.

The serum of clinically healthy women coi,-'ains bactericidal elements
against anthrax bacilli during menstn.ation, .sappearing after 14 days,

The blood of t}o umbilical vein of newborn conrta-rs bacteriatdines
against anthrax and typhus bacilli.

Sera of clini-cally sick persono contain copious amounts of anthraco-
cidines in febrile, acute and chronic infectious diseases; in infectious
diseases Aithout fever (ch;onic tuberculosis, syphilis, rheumatism); in
diseases of the bhod; in chronic diseases A4th organic changes, such as
hepatic afflicLions, cardilac and vascular diseases .- d chronic renal
affections; in !erious injuries and operations 4Lth extensive sca.'ifying
processes.

Therapy may increase the fornation of anthracocidinea, but excesaive-•
ly large doaes may also cause them to disaplpar. The coincidence of
differenr;, uevere organiLc diseases seems to havu the tane offect.(Arndt-
SdimIlz '1 law7). --- Fifty sera killed both anthrax and typhus bacilli.•,

Literature: (1) Dresel, E.G. and H. Freund, Studies of non-Upeeific
stimulant therapy. 2d Report. On the experimental inerease of anthracocide
in the blood. Arch.f.exp.Pathol.und Pharmakol. 91, H.6. - (2) Pfeiler, Otto,
Oi the effect of intravenous instillation of protein ffbstances on the
bactericide of nonual serum. Dr.Dins. Munich 1922, R. Oldonbourg.
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